Effect of inhalation profile and throat geometry on predicted lung deposition of budesonide and formoterol (BF) in COPD: An in-vitro comparison of Spiromax with Turbuhaler.
Successful delivery of inhalation medication to the lungs can be affected by the inhalation manoeuvre used. Conventional in-vitro testing of the emitted dose from a dry powder inhaler (DPI) uses a vacuum pump to simulate an inhalation. We have adapted this method by replacing the pump with patient inhalation profiles and an anatomical throat. Three anatomical throat sizes and three inhalation profiles were used. The profiles represented the 10th, 50th and 90th percentiles of peak inhalation flow and acceleration of flow from a population of 50 COPD patients inhaling through empty Spiromax and Turbuhaler devices. Combining the dose emission results for the three throat sizes, the mean (SD) budesonide fine-particle dose (FPD) from budesonide-formoterol Spiromax 320/9 μg was 78.91 (20.18), 79.91 (15.36) and 75.10 (19.91)μg and the total emitted dose (TED) of budesonide was 263.69 (40.74), 261.20 (21.65) and 261.61 (45.65)μg. Similarly, the FPD from 320/9 μg Turbuhaler was 22.45 (3.24), 52.20 (12.57) and 69.11 (75.10)μg with a TED of 143.80 (14.90), 149.50 (26.61) and 158.61 (43.04)μg. Spiromax showed greater consistency than Turbuhaler over a range of inspiratory flow profiles. The results demonstrate the value of this new method to assess the doses that patients receive during real-life use of their DPI.